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Barrier
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Barrier
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Only inequality 
constraints!



Barrier
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Only ≤ inequality 
constraints!



Barrier
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Barrier as we 
approach 0



Barrier
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Barrier
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We solve this!



Barrier
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Barrier
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Barrier
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Barrier:
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Barrier: Example
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Barrier: Example
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Barrier: Example
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Barrier:
Example
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The solution is 
x = 7



Barrier: Example
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clear
x = 0:1/100:13;
y = 5*(x-10).^2+20;
hold
plot(x,y,'LineWidth',5)
line([1 1],[-100 500],'LineWidth',3);
line([7 7],[-100 500],'LineWidth',3);



Barrier:
Example
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Barrier: Example
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line([1 1],[-100 500],'LineWidth',3);
line([7 7],[-100 500],'LineWidth',3);
hold on
x= 1.05:1/100:6.95;
y1=-(1/1)*((1./(1-x))+(1./(x-7)));
plot(x,y1,'LineWidth',2)
y2=-(1/0.1)*((1./(1-x))+(1./(x-7)));
plot(x,y2,'LineWidth',2)
y3=-(1/0.05)*((1./(1-x))+(1./(x-7)));
plot(x,y3,'LineWidth',2)



Barrier:
Example
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As the penalty 
term increases 

the solution gets 
closer to 7



Barrier: Example

April 11, 2017 A. J. Conejo, R. Sioshansi 21

clear
x = 0:1/100:13;
y = 5*(x-10).^2+20;
hold
plot(x,y,'LineWidth',2)
line([1 1],[-100 500],'LineWidth',1);
line([7 7],[-100 500],'LineWidth',1);
hold on
x= 1.05:1/100:6.95;
y1=-(1/1)*((1./(1-x))+(1./(x-7)));
plot(x,y1,'LineWidth',2)
y2=-(1/0.1)*((1./(1-x))+(1./(x-7)));
plot(x,y2,'LineWidth',2)
y3=-(1/0.05)*((1./(1-x))+(1./(x-7)));
plot(x,y3,'LineWidth',2)



GAMS
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GAMS
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variable x, z;
equations fo, wall1, wall2;
fo.. z =e= 5*power((x-10),2)-20;
wall1..  1-x =l= 0;
wall2..  x-7 =l= 0;
model barrier /all/;
solve barrier using nlp minimizing z;
option decimals = 8;
display x.l, z.l;



GAMS
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---- 9 VARIABLE x.L =   7.00000000  
VARIABLE z.L =  25.00000000  



A Different Barrier 
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A different 
barrier!



A Different Barrier 
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GAMS
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scalar phi /10000000/;
variables x, z;
x.l=4;
equation fo;
fo.. z =e= 5*power((x-10),2)+20 - (1/phi)*( log(-(1-x))+log(-(x-7)) );
model barrier /all/;
solve barrier using nlp minimizing z;
option decimals = 8;
display phi, x.l, z.l;



GAMS
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---- 9 PARAMETER phi                  =   1.00000000
VARIABLE x.L =   6.96720828 
VARIABLE z.L =  67.62042813  

---- 9 PARAMETER phi                  =  10.00000000 
VARIABLE x.L =   6.99667221 
VARIABLE z.L =  65.49131329  

---- 9 PARAMETER phi                  =  1.000000E+2 
VARIABLE x.L =   6.99966672
VARIABLE z.L =  65.07214719  

---- 9 PARAMETER phi                  =  1.000000E+3  
VARIABLE x.L =   6.99996667
VARIABLE z.L =  65.00951720  

---- 9 PARAMETER phi                  =  1.000000E+4  
VARIABLE x.L =   6.99999667
VARIABLE z.L =  65.00118198  



GAMS
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---- 9 PARAMETER phi                  =  1.000000E+6  
VARIABLE x.L =   6.99999997
VARIABLE z.L =  65.00001642  

---- 9 PARAMETER phi                  =  1.000000E+7 
VARIABLE x.L =   7.00000000 
VARIABLE z.L =  65.00000187  

---- 9 PARAMETER phi                  =  1.000000E+5  
VARIABLE x.L =   6.99999967 
VARIABLE z.L =  65.00014122  

Different than 
25!



This is it!
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